Detection of spinal muscular atrophy carriers by nested polymerase chain reaction of single sperm cells.
Spinal muscular atrophy (SMA) is an autosomal recessive disorder with a carrier frequency of approximately 1 in 40. Approximately 95% of patients have homozygous deletions of exon 7 and/or 8 of the SMN1 gene. Carrier testing for SMA is relatively complex and requires quantitative polymerase chain reaction (PCR) of genomic DNA to determine SMN1 copy number. The purpose of this study was to assess the feasibility of carrier testing for SMA in males, by nested PCR analysis of SMN1 deletions in single sperm cells. A nested PCR method was developed to amplify SMN1 exon 7 in single cells. Restriction enzyme digestion with DraI was used to differentiate between the highly homologous SMN1 and SMN2 genes. Single sperm cells from five known SMA carriers and six noncarriers were analyzed. Among the five carriers, a total of 132 single sperm cells were analyzed and SMN1 exon 7 deletion was detected in 68 cells (51.5%). In contrast, among the six noncarriers, a total of 136 single sperm cells were analyzed. Of these, an apparent SMN1 exon 7 deletion was detected in four sperm cells. This was interpreted as an allele dropout (ADO) rate of 2.9%. We conclude that nested PCR of SMN1 exon 7 is an accurate and reproducible method for detection of SMA male carriers with a SMN1 deletion.